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Agriculture and Food Processing Equipment Sectional Committee, FAD 20 


FOREWORD 


This Indian Standard was adopted by the Bureau of Indian Standards, after the draft finalized by the Agriculture 
and Food Processing Equipment Sectional Committee had been approved by the Food and Agriculture Division 
Council. 


Fortified rice kernels (FR K) are rice grains fortified with micronutrient premix. The micronutrient premix is added 
to rice-based carrier to form fortified rice kernels using two technologies namely, extrusion and coating. Fortified 
kernels are blended with non-fortified rice in a ratio of 1 percent or 2 percent to produce fortified rice. In order 
to overcome micronutrient deficiencies in Indian population, Government of India is promoting consumption 
of fortified rice containing iron, folic acid and vitamin B,,, through various social security programmes like 
Public Distribution System (PDS), Integrated Child Development Scheme (ICDS), and Mid-Day Meal Scheme 
(PM Poshan) in Schools. 


In order to strengthen the rice fortification ecosystem in the country, BIS has taken up formulation of Indian 
Standards on specifications for fortified rice and related commodities as well as equipment and machinery used 
for their manufacture to ensure consistent quality of final products. In this regard, three Indian Standards on 
specifications for fortified rice and related commodities have been published which are as under: 


IS 17780 : 2021 Fortified rice — Specification 
IS 17781 : 2021 Vitamin mineral premix for manufacturing fortified rice kernels — Specification 
IS 17782 : 2021 Fortified rice kernels — Specification 


This standard covers the specification for machinery used for production of fortified rice through blending of 
fortified kernels and rice kernels. The machinery covered in this standard are continuous type and batch type. 


Another Indian Standard, IS 17853 : 2022 ‘Equipment for manufacture of fortified rice kernel — Specification’ 
has also been formulated covering the specification for equipment used for manufacture of Fortified rice kernel. 


The composition of the Committee responsible for formulation of the standard is given at Annex A. 


For the purpose of deciding whether a particular requirement of this standard is complied with the final value, 
observed or calculated, expressing the result of a test or analysis shall be rounded off in accordance with 
IS 2 : 1960 ‘Rules for rounding off numerical values ( revised )’. The number of significant places retained in the 
rounded off value should be the same as that of the specified value in this standard. 
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Indian Standard 


EQUIPMENT FOR MANUFACTURE OF 
FORTIFIED RICE —SPECIFICATION 


1SCOPE 


This standard prescribes the requirements of blending 
unit and its types used for manufacture of fortified rice. 


2 REFERENCES 


The standards listed below contain provisions which, 
through reference in this text, constitute provisions of 
this standard. At the time of publication, the editions 
indicated were valid. All standards are subject to 
revision, and parties to agreements based on this 
standard are encouraged to investigate the possibility 
of applying the most recent editions of the standards 
listed below: 


IS No. Title 
6911:2017 Stainless steel plate, sheet and strip — 
Specification (second revision) 
7283: 1995  Hot-rolled bars for the production 


of bright bars and machined parts 
for engineering applications — 
Specification (first revision) 


17780 :2021 Fortified rice — Specification 


3 TERMINOLOGY 


For the purpose of this standard, the following terms 
and their definitions and terms shall apply. 


3.1 Fortification — Practice of deliberately increasing 
the content of essential micronutrient(s), that is 
vitamins and minerals, in a food, so as to improve 
the nutritional quality of the food supply and provide 
a public health benefit with minimal risk to health. 
The essential micronutrients are added to make the 
food more nutritious post-harvesting. Fortification is 
synonymous with enrichment, and is irrespective of 
whether the nutrients were originally in the food before 
processing or not. 


3.2 Fortified Rice Kernels (FRK) — Rice shaped 
kernels containing vitamins and minerals through 
extrusion or whole rice kernels coated with vitamins 
and minerals. 


3.3 Fortified Rice (FR) — Blend of FRK and polished 
raw or parboiled rice in the ratio of 1 : 100 or 2 : 100 
with a tolerance limit of + 10 percent of the declared 
ratio. 


3.4 Blending — Uniform mixing of one material with 
other in a certain ratio such that after mixing the output 
is homogenous in nature. 


4 CONSTRUCTIONAL REQUIREMENTS 


4.1 Blending Unit 
Blending unit shall be batch or continuous type 
depending upon the capacity and requirement. Blender 
may be of the following types: 

a) Continuous screw/ribbon blender; 

b) Drum blender; 

c) Continuous drum blender; 

d) Paddle blender; and 

e) Octagonal blender. 


4.1.1 Components of Blending Unit 


4.1.1.1 The blending unit shall contain the hopper, lid 
and screw/ribbon/paddle of suitable capacity. 


4.1.1.2 The blending unit shall contain agitator capable 
of uniform mixing. The agitator should not damage 
FRK and raw rice. 


4.1.1.3 Blender shall be provided with a magnet to trap 
metal impurities. 


4.1.1.4 Suitable size of electric motor shall be installed 
to provide required rpm to operate Blender. 


4.1.2 Control System 


4.1.2.1 The control system used shall be capable of 
feeding the FRK and rice at a predefined rate. The 
feeding rate shall be declared by the manufacturer. 


4.1.2.2 The blending unit shall have control system 
for FRK feeding, rice feeding and mixer with 
LCD/LED/HMI screen to control process parameters. 


It may also have supervisory control and data 
acquisition (SCADA) system to record FRK and rice 
feed rate, output capacity, etc. 


5 PERFORMANCE REQUIREMENT 


5.1 The output of blending unit (FRK : rice) shall be ina 
ratio of 1 : 100 or 2: 100. This shall be confirmed/verified 
at periodic interval through appropriate procedures. 
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5.2 The output of blending unit shall be free from metal 
or other foreign impurities. 


5.3 The output should be such as to produce FR as per 
IS 17780. 


6 MATERIAL OF CONSTRUCTION 


The material for components shall be as given in 
Table 1. 


7MARKING 


Each equipment shall be legibly and indelibly marked 
with the following particulars: 


a) Manufacturer’s name or recognized trademark, if 
any; 


b) Batch or serial number and date of manufacture; 

c) Nominal capacity; 

d) Material of construction and their grade for 
different components; and 

e) Proper Safety signs. 


8 BIS CERTIFICATION MARKING 


The product(s) conforming to the requirements of 
this standard may be certified as per the conformity 
assessment schemes under the provisions of the 
Bureau of Indian Standards Act, 2016 and the Rules 
and Regulations framed thereunder, and the products 
may be marked with the Standard Mark. 


Table 1 Material of Construction 


( Clause 6 ) 
SI No. Component Grade of Material Conforming to Indian 
Standard 
i) Hopper Stainless steel grade X04Cr19Ni9 IS 6911 
11) Lid Stainless steel grade X04Cr19Ni9 IS 6911 
iii) Screw/ribbon Stainless steel grade X04Cr19Ni9 IS 7283 
iv) Paddle Stainless steel grade X04Cr19Ni9 IS 6911 
v) Containers Stainless steel grade X04Cr19Ni9 IS 6911 
vi) Agitator Stainless steel grade X04Cr19Ni9 IS 6911 
NOTES 


1 Other materials for different components may also be used subject to agreement between the 
manufacturer and purchaser, and the same shall be declare by the manufacturer. 


2 For continuous operations suitable conveying system shall be provided with food grade 
material wherever the FRK, fortified rice and rice are in contact. 


3 Schematic of manufacturing process of fortified rice is given in Fig. 1. 
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ANNEX D 
( Foreword ) 


COMMITTEE COMPOSITION 


Agriculture and Food Processing Equipments Sectional Committee, FAD 20 


Organization 


In Personal Capacity, Tiruchivappalli 


Agriculture Machinery Manufacturers Association, 
Pune 


CCS Haryana Agricultural University, Hisar 
Essen Multipack Limited, Rajkot 


ICAR-Indian Institute of Horticultural Research, 
Bengaluru 

ICAR-Central Institute of Agricultural Engineering, 
Bhopal 

ICAR-Central Institute for Research on Cotton 
Technology, Mumbai 

ICAR-Central Institute of Post-Harvest Engineering 
and Technology, Ludhiana 


Indian Council of Agricultural Research, New Delhi 


Indian Institute of Food Processing Technology, 
Thanjavur 


Indosaw Industrial Products Private Limited, Ambala 
Cantt 


Ministry of Agriculture, Department of Agriculture, 
New Delhi 


National Committee on Plasticulture Applications in 
Horticulture, New Delhi 


National Institute of Food Technology 
Entrepreneurship and Management, Sonipat 


Northern Region Farm Machinery Training and 
Testing Institute, Hisar 


Osaw Agro Industries Private Limited, Ambala 
Tamil Nadu Agricultural University, Coimbatore 


In Personal Capacity, New Delhi 
In Personal Capacity, Bhopal 

In Personal Capacity, Bengaluru 
In Personal Capacity, Coimbatore 
BIS Directorate General 


Representative(s) 


Dr K. ALAGUSUNDARAM (Chairman) 


Dr SURENDRA SINGH 
SHRI KASHINATHSA V. KABADI (Alternate) 


DR Ravi GUPTA 
SHRI SHAILDIP WAGH 


Dr A. CAROLINA RATHINA KUMAR 
Dr S. BHUANESWARI (Alternate) 


Dr S. K. GIRI 
DR RAVINDRA NAIK (Alternate) 


Dr V. G. ARUDE 


DR SANDEEP MANN 
Dr R. K. VISHWAKARMA (Alternate) 


DR PANNA LAL SINGH 
DR KANCHAN K. SINGH (Alternate) 


DR S. BHUVANA 
Dr V. H. KALBANDE 


SHRI C. R. Loui 
SHRI P. K. CHOPRA (Alternate) 


SHRI ANAND ZAMBRE 
Dr P. K. NEMA 
SHRI MUKESH JAIN 


SHRI JAGDISH SINGH 


Dr R. THIRUPATHI 
Dr P. RAJKUMAR (Alternate I) 
Dr P. SUDHA (Alternate I) 


SHRI PITAM CHANDRA 
SHRI S. D. DESHPANDE 
SHRI JX ANTONY 
SHRI R. VISWANATHAN 


SHRIMATI SUNEETI TOTEJA, SCIENTIST “E” AND HEAD (FAD) 
[ REPRESENTING DIRECTOR GENERAL (Ex-officio ) ] 


Member Secretary 


SHRI PAWAN KUMAR 
SCIENTIST ‘C’ (FAD), BIS 
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Panel on Development of Standard on Extruder and Blender for Manufacturing 
FRK/Fortified Rice, FAD 20/P-14 


Organization 


Indian Institute of Technology Kharagpur, Kharagpur 


Bihariji Agro Foods Private Limited (BAFPL), 
New Delhi 


Food Corporation of India (FCI), New Delhi 
Food Fortification Resource Centre, New Delhi 


ICAR-Central Institute of Post-Harvest Engineering 
& Technology, Ludhiana 


Indian Institute of Technology Kharagpur, Kharagpur 
JVS Foods Private Limited, Jaipur 
Nutrition International India, New Delhi 


Program for Appropriate Technology in Health 
(PATH), New Delhi 


Tamil Nadu Agricultural University, Coimbatore 
World Food Program (WFP), New Delhi 


Representative(s) 


Dr H. N. MISHRA (Convener) 


SHRI BRIJESH GUPTA 


SHRI GAUTAM KUMAR 
SHRI VIVEK ARORA 


SHRI MRIDULA DEVI 


Dr CHANDRAKANT GENU DALBHAGAT 
SHRI VIVEK LODHA 

Ms SAKSHI JAIN 

Ms ROHINI SARAN 


DR S. GANAPATHY 


DR SHARIQUA YUNUS KHAN 


Bureau of Indian Standards 


BIS is a statutory institution established under the Bureau of Indian Standards Act, 2016 to promote harmonious 
development of the activities of standardization, marking and quality certification of goods and attending to 
connected matters in the country. 


Copyright 


BIS has the copyright of all its publications. No part of these publications may be reproduced in any form without 
the prior permission in writing of BIS. This does not preclude the free use, in the course of implementing the 
standard, of necessary details, such as symbols and sizes, type or grade designations. Enquiries relating to 
copyright be addressed to the Director (Publications), BIS. 


Review of Indian Standards 


Amendments are issued to standards as the need arises on the basis of comments. Standards are also reviewed 
periodically; a standard along with amendments is reaffirmed when such review indicates that no changes are 
needed; if the review indicates that changes are needed, it is taken up for revision. Users of Indian Standards 
should ascertain that they are in possession of the latest amendments or edition by referring to the latest issue of 
‘BIS Catalogue’ and ‘Standards: Monthly Additions’. 


This Indian Standard has been developed from Doc No.: FAD 20 (18502). 


Amendments Issued Since Publication 


Amend No. Date of Issue Text Affected 
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